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The asymmetric unit of the title compound, [MnI(CioH9N 3 ) 2 - 
(H 2 0)]I, contains a cationic Mn° complex and an I anion. In 
the complex, the Mn" ion is six-coordinated in a considerably 
distorted tis-N 4 IO octahedral environment defined by four N 
atoms of the two chelating di-2-pyridylamine (dpa) ligands, 
one I anion and one O atom of a water ligand. As a result of 
the different trans effects of the I, N and O atoms, the Mn— N 
bond trans to the I atom is slightly longer than the Mn— N 
bond trans to the N or O atoms. The dpa ligands are not 
planar, with dihedral angles between the two pyridine rings of 
26.2 (4) and 26.5 (4)°. The complex cations are stacked in 
columns along the a axis and are linked to the anions by 
intermolecular O— H- ■ I and N— H- ■ I hydrogen bonds. 

Related literature 

For the crystal structures of related Mn 11 complexes with dpa, 
see: Bose et al. (2005). 
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Experimental 

Crystal data 

[MnI(C 10 H 9 N 3 ) 2 (H 2 O)]I 
M r = 669.16 
Triclinic, PI 
a = 8.598 (3) A 
b = 10.156 (3) A 
c = 13.909 (4) A 
a = 93.091 (6)° 
P = 104.402 (6)° 



y = 98.262 (6)° 
V = 1159.0 (6) A 3 
Z = 2 

Mo Ka radiation 
jtt = 3.26 mm -1 
T = 200 K 

0.28 x 0.23 x 0.19 mm 



Data collection 

Bruker SMART 1000 CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 
T min = 0.725, r m „ = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.050 

wR(F 2 ) = 0.134 

S = 1.06 

4509 reflections 



Table 1 



7310 measured reflections 
4509 independent reflections 
3069 reflections with / > 2cr(/) 
R in , = 0.041 



271 parameters 

H-atom parameters constrained 
A/w = 1.01 e A~ 3 
Ap mi „ = -1.13 e A~ 3 



Selected j 


eometric parameters (A, °). 




Mnl-Ol 




2.164 (6) 


Mnl-N6 


2.249 (6) 


Mnl-N4 




2.215 (6) 


Mnl-Nl 


2.312 (6) 


Mnl-N3 




2.238 (6) 


Mnl-Il 


2.8785 (15) 


N4-Mnl- 


-N6 


81.0 (2) 


N3-Mnl-Nl 


78.8 (2) 


Table 2 










Hydrogen-bond geometry (A, °). 






D-H-A 




D-H 


H- -A D - A 


D-H-A 


Ol-HIA- 


■■12' 


0.S4 


2.76 3.500 (6) 


148 


Ol-HIB- 


■II" 


0.84 


2.73 3.490 (6) 


152 


N2-H2N- 


■I2 1 " 


0.92 


2.77 3.681 (7) 


172 


N5-H5Af- 


■12™ 


0.92 


2.80 3.710 (6) 


173 


Symmetry 


codes: 


(i) x + \,y + l,z; (ii) -x + Z,- 


-y + 2, -z; (iii) 


--V + 1,-y 




1; (iv) x+ 1, v, z. 







Data collection: SMART (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2009); software 
used to prepare material for publication: SHELXL97. 

This work was supported by the Priority Research Centers 
Program through the National Research Foundation of Korea 
(NRF) funded by the Ministry of Education, Science and 
Technology (2010-0029626). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: WM2558). 
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Comment 



Cationic Mn complexes with the di-2-pyridylamine (dpa; C10H9N3) ligand, such as [MnX(dpa)2(H20)]C104 (AT = N3", 
NCCT), have been investigated previously (Bose et ah, 2005). 

The asymmetric unit of the title compound, [MnI(dpa)2(H20)]I, consists of a cationic Mn 11 complex and an F anion (Fig. 

1). In the complex, the Mn 11 ion is six-coordinated in a considerably distorted CW-N4IO octahedral environment defined by 

four N atoms of the two chelating dpa ligands, one I" anion and one O atom of a water ligand. The main contribution to 
the distortion is the tight N — Mn — N chelating angles (Table 1), which results in non-linear trans axes [N3 — Mnl — N4 = 
165.7 (2)° and 01 — Mnl— N6 = 171.7 (2)°]. However, the apical II — Mnl— Nl bond is almost linear with a bond angle 
of 177.61 (17)°. The Mn — N(dpa) bond lengths are somewhat different and longer than the Mn — 0(H20) bond (Table 1). 
As a result of the different trans effects of the I, N and O atoms, the Mnl — Nl bond trans to the I atom is slightly longer 
than the Mn — N bond trans to the N or O atoms. In the crystal structure, the dpa ligands are not planar. The dihedral angles 
between the two pyridyl rings of dpa are 26.2 (4)° and 26.5 (4)°. 

The complexes are stacked in columns along the a axis, and the component cations and anions are linked by intermolecular 
O — H—I and N — H- T hydrogen bonds (Fig. 2, Table 2). In the column, numerous inter- and intramolecular n-n interactions 
between the pyridyl rings are present, the shortest centroid-centroid distance being 3.728 (5) A. 



To a solution of di-2-pyridylamine (0.3432 g, 2.005 mmol) in acetone (50 ml) was added Mni2 (0.3108 g, 1.007 mmol) and 
refluxed for 7 h. The formed precipitate was separated by filtration and washed with acetone, and dried at 323 K, to give a 
white powder (0. 1571 g). Crystals suitable for X-ray analysis were obtained by slow evaporation from an MeOH solution. 



Carbon-bound H atoms were positioned geometrically and allowed to ride on their respective parent atoms [C — H = 0.95 A 
and C/i S0 (H) = 1.2£/ e q(C)]. Nitrogen- and oxygen-bound H atoms were located from Fourier difference maps then allowed 
to ride on their parent atoms in the final cycles of refinement withN — H = 0.92 A, O — H = 0.84 A and £/} S0 (H) =1.5 C/ e q(N, 



Experimental 



Refinement 



O). The highest peak (1.01 e A" 3 ) and the deepest hole (-1.13 e A' 
0.79 A from the atoms C8 and II, respectively. 



') in the difference Fourier map are located 1.01 A and 
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Figures 




Fig. 1 . The molecular structure the title compound, with displacement ellipsoids drawn at the 
40% probability level for non-H atoms. 



Fig. 2. View of the unit-cell contents of the title compound. Hydrogen-bond interactions are 
drawn with dashed lines. 



c/'s-Aquabis(di-2-pyridylamine-K N,iV)iodidomanganese(ll) iodide 



Crystal data 

[MnI(CioH 9 N3)2(H 2 0)]I 

M,-= 669.16 

Triclinic, PI 

Hall symbol: -P 1 

a = 8.598 (3) A 

b= 10.156 (3) A 

c= 13.909 (4) A 

a = 93.091 (6)° 

(3= 104.402 (6)° 

y = 98.262 (6)° 

V= 1159.0 (6) A 3 



Z = 2 

^(000) = 642 

D x = 1.917 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2534 reflections 

6 = 2.5-25.7° 

(i = 3.26 mm 1 

J=200K 

Block, colorless 

0.28 x 0.23 x 0.19 mm 



Data collection 

Bruker SMART 1000 CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 
T min = 0.725, T max = 1.000 
7310 measured reflections 



4509 independent reflections 

3069 reflections with / > 2a(I) 
^,= 0.041 

Qmax = 26.0°, 6 m i n = 2.0° 

£ = -9^10 

/t = -12^12 
/= 17^15 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.050 
wR(F 2 ) = 0.134 
S= 1.06 

4509 reflections 
271 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 



w = l/[a 2 (F 0 2 ) + (0.0448P) 2 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax= 1-01 eA~ 3 
Ap mi „ = -1.13eA~ 3 



2.37 14P] 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


TJ- *IJJ 
^iso ' *^eq 


Mnl 


0.92450 (15) 


0.83226 (11) 


0.17727 (9) 


0.0334 (3) 


11 


0.70020 (7) 


0.84510(6) 


-0.01259 (4) 


0.0439 (2) 


Ol 


1.0782 (8) 


1.0190 (6) 


0.1727 (5) 


0.0597 (19) 


H1A 


1.1370 


1.0566 


0.2276 


0.090* 


H1B 


1.1097 


1.0741 


0.1359 


0.090* 


Nl 


1.0972 (8) 


0.8255 (6) 


0.3329 (5) 


0.0330 (15) 


N2 


0.8918 (8) 


0.8161 (7) 


0.4170 (5) 


0.0399 (17) 


H2N 


0.8627 


0.7822 


0.4712 


0.060* 


N3 


0.7974 (8) 


0.9327 (6) 


0.2754 (5) 


0.0362 (16) 


N4 


1.0645 (8) 


0.7020 (6) 


0.1115 (5) 


0.0320 (15) 


N5 


1.0185 (8) 


0.5213 (6) 


0.2056 (5) 


0.0348 (16) 


H5N 


1.0725 


0.4583 


0.2387 


0.052* 


N6 


0.7948 (8) 


0.6322 (6) 


0.1996 (5) 


0.0318(15) 


CI 


1.2452 (10) 


0.7983 (8) 


0.3321 (6) 


0.040 (2) 


HI 


1.2943 


0.8345 


0.2831 


0.048* 


C2 


1.3298 (11) 


0.7210(10) 


0.3981 (7) 


0.051 (3) 


H2 


1.4363 


0.7076 


0.3966 


0.061* 


C3 


1.2553 (12) 


0.6636 (9) 


0.4664 (7) 


0.048 (2) 



sup-3 



supplementary materials 



1 1 1 


1 in^i 


A /CA1C 

U.OU30 


a cnn/i 
U. J\JyH 


A AC7* 


C4 


1 1 AO/C /1 1 \ 

l.lUoo (11) 


U.oyio (0) 


A A 7 1 C //C\ 
U.4 /I J (0) 


A A A A /7\ 
U.U4U (Z) 


i ii 

ri4 


1 AC£7 


A /CC77 


A C 1 Q/1 

u. j 1 y4 


A A/1 C* 


CD 


1.U3M (1U) 


A 77QC /OA 
U. / /QD (O) 


U.4U4o (0) 


A AI/IO C\(\\ 

U.U34& (IS*) 


Co 


a 7aci (C\\ 
U. /yjj (y) 


A AAC/C f~l\ 

u.yujo ( /) 


U.3oy4 (0) 


A A1A/1 (\ 0\ 

U.U3U4 (lo) 


P7 

c/ 


u.oyy4 (iu) 


U.yoUi (0) 


A A 1 AA /'/:\ 

u.4iyy (0) 


A A1 7 1 ( 1 A\ 

U.U3/1 (iy) 


1 17 


n 7A^1 
U. /Uul 


A A/11A 


A /] 077 

U.4o /Z 


A A/1C* 


PQ 


pi cm 7/1 A\ 

\).jy3 1 (1U) 


1 A1AA /OA 

i.uiyy (0) 


A 1 "7/1 A (H\ 

U.3 /4U (/) 


A A /I A /7\ 
U.U4U (Z) 


1 1 0 

hlo 


A C7/1 1 

U.jZ43 


1 A7/C7 

l.U /oZ 


A /1AO 

U.4U5Z 


A A/1 C* 

U.U4o 


po 

cy 


A CQ AA / 1 1 \ 
U.DOVU (11) 


1 A/C/CQ SQ\ 

l.Uooo (0) 


A 777 1 

U.Z//1 (0) 


A A A 7 /7\ 
U.U4Z (Z) 




U.M4o 


1 1 1 QC 

1. 1 iyo 


A 7/17/1 
U.Z4-Z4- 


A AC 1 * 


C1U 


a /cm a /i 1 \ 
U.oyiy (11) 


1.U1M (0) 


A 71 1 A //i\ 

U.Z33U (0) 


A A A 7 /7\ 
U.U4Z (Z) 


1 1 1 r\ 

rilU 


a /;ncn 
U.OVjU 


1 A1 07 

1.U30Z 


A 1 /C7A 

U. lo /y 


A ACA* 


p 1 1 
CI 1 


1 1/111 / 1 A\ 

1.1421 (1U) 


A 7C/1 A /A\ 

u. /My (y) 


A A/1 1 7 //C\ 

U.U43Z (0) 


A A1 O /7\ 
U.U30 (Z) 


1 1 1 1 
1 1 1 1 


1 1 111 

1 . 1Z3Z 


U.o4Uj 


A A717 
U.UZ3Z 


A A/l/C* 


Clz 


1.Z43U (1U) 


A /CAT 1/1 n\ 

U.o93z (1U) 


A AA7 0 /'/C^ 

U.UUZo (0) 


A A A C /7\ 

U.U46 (z) 


1 1 1 7 

rilZ 


1 7A/1 7 

i.zy4Z 


A 71/1 1 

U. / 343 


A A/11/C 

— U.U430 


A ACC* 


p 1 1 
C13 


1 7/CAQ ( 1 A\ 

i.zoyo (iu) 


A C££/1 / I A\ 

U. joo4 (1U) 


A A1 1 7 

U.U31 / (0) 


A A/1/^ (1\ 

U.U4o (Z) 


1 1 1 1 


11/11^ 

1.341 J 


A C7AA 

u. jzuy 


A AACC 


A ACC* 


C14 


1 1 A1 7/1 A\ 

1.1V3 / (1U) 


A CAQQ /A\ 

u.jUoo (y) 


A AA/C/C 

u.uyoo (O) 


A A /I 1 /7\ 
U.U41 (Z) 


1 1 1 /i 


1 7AQC 


A A 777 
U.^fZZZ 


A 1 1 

U. 1 1 D D 


A ACA* 


p 1 c 
CI J 


1 AAA/i /A\ 

i.uyuo (y) 


A C7AQ /7\ 

U.j /yo ( /) 


A I ICC 
U.13JJ (0) 


A A1 1/1 PI 0\ 

U.U314 (lo) 


P 1 /Z 

Clo 


A Q£A7 /A\ 

u.ooyz (y) 


A C7/C/; f7\ 
U. jZdo ( /) 


A 777Q 
\}.LLLy (O) 


A AQAI (\ Q\ 

U.U3U3 (lo) 


pi 7 
CI / 


a 7fm pi 1 \ 

u. /y / / (ii) 


A A 1 AA /OA 

u.4iyu (O) 


A 7/C/1A ( £\ 

u.zo4y (0) 


A A A 7 /7\ 
U.U4Z (Z) 


1 1 1 7 

ril / 


A CC7Q 


A 1/1 C/1 

U.34j4 


A 70 1 /I 

U.Zol^ 


A ACA* 


pi Q 

Clo 


a /ccm / 1 7\ 
U.CDUZ (12) 


A /I 7 1 A /Q\ 

U.421U (0) 


A 7 O 1 /I /'/C\ 
U.Z014 (O) 


A A/1/C /7\ 
U.U40 (Z) 


TT 1 O 

Hlo 


0.6030 


0.3504 


0.3125 


0.055* 


C19 


0.5665 (10) 


0.5270 (8) 


0.2529 (6) 


0.038 (2) 


H19 


0.4609 


0.5288 


0.2620 


0.046* 


C20 


0.6419(9) 


0.6271 (8) 


0.2117(6) 


0.0312(18) 


H20 


0.5845 


0.6979 


0.1900 


0.037* 


12 


0.23491 (7) 


0.28327 (5) 


0.35974 (4) 


0.03842 (18) 



Atomic displacement parameters (A 2 ) 
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A AA 1 

U.UU1 (3) 


a Am /t\ 
U.UUZ (3) 


A AA1 /T\ 

U.UUZ (3) 


C17 


0.042 (5) 


0.032 (4) 


0.051 (5) 


0.013 (4) 


0.007 (4) 


0.005 (4) 


C18 


0.062 (6) 


0.034 (5) 


0.040 (5) 


-0.006 (4) 


0.017(5) 


0.006 (4) 


C19 


0.038 (5) 


0.035 (5) 


0.042 (5) 


0.004 (4) 


0.014(4) 


-0.002 (4) 


C20 


0.025 (4) 


0.038 (4) 


0.034 (4) 


0.014 (4) 


0.007 (3) 


0.003 (4) 


12 


0.0426 (3) 


0.0392 (3) 


0.0373 (3) 


0.0124 (3) 


0.0130 (2) 


0.0094 (2) 



Geometric parameters (A, °) 



Mnl— Ol 


2.164(6) 


C3— H3 


0.9500 


Mnl— N4 


2.215 (6) 


C4— C5 


1.399 (11) 


Mnl— N3 


2.238 (6) 


C4— H4 


0.9500 


Mnl— N6 


2.249 (6) 


C6— C7 


1.364 (10) 


Mnl— Nl 


2.312(6) 


C7— C8 


1.366 (11) 


Mnl— 11 


2.8785 (15) 


C7— H7 


0.9500 


Ol— H1A 


0.8400 


C8— C9 


1.383 (12) 


Ol— H1B 


0.8400 


C8— H8 


0.9500 


Nl— C5 


1.321 (10) 


C9— C10 


1.356 (11) 


Nl— CI 


1.343 (9) 


C9— H9 


0.9500 


N2— C5 


1.391 (10) 


C10— H10 


0.9500 


N2— C6 


1.401 (9) 


Cll— C12 


1.349 (11) 


N2— H2N 


0.9200 


Cll— Hll 


0.9500 


N3— C6 


1.355 (10) 


C12— C13 


1.403 (13) 


N3— C10 


1.359 (10) 


C12— H12 


0.9500 


N4— C15 


1.338 (10) 


C13— C14 


1.351 (12) 


N4— Cll 


1.381 (10) 


C13— H13 


0.9500 


N5— CI 6 


1.371 (10) 


C14— C15 


1.407 (11) 


N5— C15 


1.395 (10) 


C14— H14 


0.9500 


N5— H5N 


0.9200 


C16— C17 


1.403 (11) 


N6— C16 


1.339 (9) 


C17— C18 


1.347 (12) 


N6— C20 


1.361 (9) 


C17— H17 


0.9500 


CI— C2 


1.378 (12) 


C18— C19 


1.401 (11) 


CI— HI 


0.9500 


C18— H18 


0.9500 


C2— C3 


1.382 (13) 


C19— C20 


1.356 (11) 


C2— H2 


0.9500 


C19— H19 


0.9500 


C3— C4 


1.358 (12) 


C20— H20 


0.9500 


Ol— Mnl— N4 


96.3 (2) 


Nl— C5— N2 


119.4 (7) 
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115.7 (7) 
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IzU.l (0) 
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Co — JN 3 — Mn 1 
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lzo.3 (J J 
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C 14 — C 1 3 — H 1 3 


1 1 n n 

1 iy.y 


pin XT'! A >T« 1 
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11 /.4 (j) 
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1 1 n n 

ny.y 


pi f \T A pi 1 

C 1 J — JN 4 — C 1 1 


I 1 c n /'*7\ 

I I j.y (/) 


PI Q p| J p 1 C 

C 1 3 — C 1 4 — C 1 J 


1 1 0 a /o\ 
llo.o (0) 


pi r XT /l A A,-. 1 

CI j — JN4 — Mnl 


1 n /c\ 

Izo.y (j) 


pi i p 1 /i T_ri/i 
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1 in h 
IzU. / 


pi 1 XT /I A if « 1 

CI 1 — JN4 — Mnl 


in i /c\ 

117.1 (5) 


pi r p 1 /i T_ri/i 
CI J — C14 — H14 


1 in *7 
IzU. / 


pi / XTC PK 
C 1 o — JN J — C 1 J 


13U.0 (o) 


XT /I PK XTC 

JN4 — CI J — JN J 


iinn (h\ 

ny.u ( /) 


r'l / XTC TUCXT 

Clo — JN J — HjJN 


1 14. Z 


XT A PK p| 1 

JN4 — CI J — C14 


1 n 1 /o\ 
123.1 (0) 


p 1 c XTC TUCXT 

CI J — JN j — HjJN 


1 14.4 


XTC PK p| 1 

JN J — CI J — C14 


in 0 /i\ 
11 /.o (/) 


pi/: xt£ pin 
Clo — JNo — CzU 


I 1 *7 /I /"7\ 

II /.4 (/) 


XT/i Z" 1 1 £ XTC 

JN 0 — C 1 0 — JN J 


1 in i /*7\ 
lzU.3 (/) 


pi /Z XT£ A/T« 1 

C 1 o — JN o — Mn 1 


1Z3.0 (j J 


XT/^ pi/: p 1 -7 
JN 0 — C 1 0 — C 1 / 


111 ^'Q^ 
121.0 (0) 


pop, XT/i A/I„l 

CzU — JN o — Mn 1 


I T7 1 /C\ 

I I /.z p) 


XTC p 1 /: pn 

JN J — Clo — CI / 


110 1 /"7\ 
HO.2 (/) 


XT1 p 1 pi 

JN 1 — CI — Cz 


1 T] O ZO\ 
123.5 [6) 


pi 0 pn n/, 
C 1 0 — C 1 / — C 1 0 


1 1 n i /o\ 

ny.3 (0) 


XT 1 1 I I | 

JN 1 — CI — HI 


1 1 Q 1 

1 lo. 1 


p 1 0 pn TJ1 n 
Clo — CI / — HI / 


12U.3 


pi pi 1 1 1 
Cz — CI — HI 


1 1 O 1 

1 lo. 1 


pi/ p 1 -7 1 1 1 -7 

Clo — CI / — HI / 


1 in i 
12U.3 


p i pi pi 
CI — Cz — C3 


1 1 o 1 /n\ 
llo.l [y) 


p 1 -7 pio pin 

ci / — cio — ciy 


1 in 1 /o\ 
12U.1 (0) 


P 1 pi XT'-) 

C 1 — Cz — Hz 


ni n 
Izl .U 


P 1 "7 PIO TJ10 

C 1 / — C 1 0 — H 1 0 


1 in n 
12U.U 


pi pi T_n 
C3 — Cz — Hz 


111 n 
Izl .U 


Pin pio 1 1 1 1) 

c iy — c 1 0 — h 1 0 


1 in n 
12U.U 


Pd P9 




c?o c^Q c\r 


117c (Q\ 
1 1 1 . j ^0 ^ 


C4 — C3 — H3 


120.4 


C20 — C19 — H19 


121.3 


C2 — C3 — H3 


120.4 


C18 — C19 — H19 


121.3 


C3— C4— C5 


118.5 (8) 


C19— C20— N6 


124.0 (7) 


C3— C4— H4 


120.8 


CI 9— C20— H20 


118.0 


C5— C4— H4 


120.8 


N6— C20— H20 


118.0 


Ol— Mnl— Nl— C5 


142.6 (6) 


Mnl— Nl— C5— C4 


138.1 (6) 


N4— Mnl— Nl— C5 


-121.0 (6) 


C6— N2— C5— Nl 


-4.3 (12) 
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\n »j„i \ti 

JN3 — Mnl — JN 1 — C3 


3U.0 (0) 


XT/; M„1 \T1 PC 

JNO — Mnl — JN 1 — C3 


/in n f£\ 
-4U.U (0) 


p, 1 a .(,, i mi ni 

<J1 — Mnl — JN 1 — CI 


H"i A f£\ 
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JN4 — Mnl — JN 1 — CI 
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JN3 — Mnl — JN 1 — CI 


1 /C/l C /"/;\ 

— 104. j (0) 
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XT/; A/T«1 XTO / " 

JN 0 — Mn 1 — JN 3 — Co 


C/1 Pi //:\ 
34. U (0) 
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JN 1 — Mnl — JN3 — C1U 
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f \ 1 » .f „ 1 \T/| P 1 1 

(Jl — Mnl — JN4 — CI 1 
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XTI A J„I XT /I PI I 
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-1 32. / (y) 


XT£ M„I XT A PI I 

JNO — Mnl — JN4 — CI 1 


1 C£ ") /"/;\ 

130.2 (0) 
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JN 1 — Mnl — JN4 — CI 1 
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-11 / .I (0) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

Ol— H1A-I2' 0.84 2.76 3.500 (6) 148. 

Ol— H1B-I1" 0.84 2.73 3.490 (6) 152. 



sup-7 



supplementary materials 



N2— H2N-I2 m 0.92 2.77 3.681 (7) 172. 

N5— H5N-I2 iv 0.92 2.80 3.710 (6) 173. 

Symmetry codes: (i) x+ 1 , y+ 1 , z; (ii) -x+2, -y+2, -z; (iii) -x+ 1 , -y+ 1 , -z+ 1 ; (iv) x+l,y, z. 
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